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a b s t r a c t 

Atypical Parkinsonian syndromes are a subset of progressive neurodegenerative disorders 

that present with signs of Parkinson’s disease. However, due to multisystem degeneration, 

the atypical Parkinsonian syndromes have additional symptoms that are often referred to 

as Parkinson-plus syndromes. The most well-studied subsets include progressive supranu- 

clear palsy (PSP), multiple system atrophy (MSA), corticobasal degeneration (CBD), and Lewy 

body dementia. Specifically, progressive supranuclear palsy is a tauopathy neurodegenera- 

tive disorder that presents with parkinsonism symptoms along with postural instability, 

vertical saccade, and vertical gaze palsy. Here, we present a case of PSP and provide a brief 

review of the literature. 

© 2023 Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Atypical Parkinsonian syndromes are a subset of progres-
sive neurodegenerative disorders that present with signs of
Parkinson’s disease. Similar to Parkinson’s disease, these neu-
rodegenerative disorders are caused by protein deposits in
Abbreviation: PSP, progressive supranuclear palsy; MSA, multiple sys
lar ataxia; MRI, magnetic resonance imaging; PSP-RS, progressive sup
supranuclear palsy parkinsonism variant; PAGF, progressive supranuc
pressants; GSK3b, glycogen synthase kinase 3 beta; DAT, dopamine tra
raphy. 
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brain tissue. The pathogenesis of these protein deposits is un-
clear, but advanced age is suspected to play a role [1] . There is
also ongoing research to look for atypical infectious agents,
random genetic agents, and specific environmental toxins
that may increase the collection of protein deposits [2] . 

However, while these conditions involve multisystem de-
generation, Parkinson’s disease involves degeneration of neu-
rons found in the substantia nigra. Therefore, these disor-
tem atrophy; CBD, corticobasal degeneration; SCA, spinocerebel- 
ranuclear palsy-Richardson-Steele-Olszewski; PSP-P, progressive 

lear palsy-pure akinesia with gait freezing; TCA, tricyclic antide- 
nsporter; FDG-PET, fluorodeoxyglucose positron emission tomog- 

 peer-mentorship program at West Virginia University. 
competing financial interests or personal relationships that could 

ashington. This is an open access article under the CC 

 

https://doi.org/10.1016/j.radcr.2023.09.012
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:musharaf.khan@hsc.wvu.edu
https://doi.org/10.1016/j.radcr.2023.09.012
http://creativecommons.org/licenses/by-nc-nd/4.0/


R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  2 5 0 – 2 5 3  251 

Fig. 1 – (A) Axial T1-weighted post contrast showing a reduced anteroposterior midline-midbrain diameter(arrow) and 

Mickey Mouse appearance. (B) Sagittal T1-weighted showing decreased midbrain (solid line arrow) to pons (dashed line 
arrow) area ratios and flattening of superior aspect of the midbrain resulting in the Hummingbird sign (C) Sagittal 
T1-weighted post contrast images showing midbrain atrophy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ders have typical Parkinsonian symptoms such as resting
tremors, bradykinesia, rigidity, and postural instability [3] . Due
to multisystem degeneration, the atypical Parkinsonian syn-
dromes have additional symptoms that are often referred to
as Parkinson-plus syndromes. The most well-studied subsets
include progressive supranuclear palsy (PSP), multiple sys-
tem atrophy (MSA), corticobasal degeneration (CBD), and Lewy
body dementia. As a result of the overlap of these syndromes
and their case presentation, they are often challenging to
differentiate [4] . 

Here, we present a case of PSP with emphasis on imaging
findings and a brief review of the literature. 

Case presentation 

An 84-year-old male with a past medical history significant
for hypertension, chronic pain, and hypothyroidism presented
to the neurology clinic with restricted vertical gaze, eyelid
apraxia, significant freezing, neck rigidity out of proportion to
the tone in his extremities, and increased frequency of back-
ward falls. He also has difficulty opening his eyes and has had
previous eyelid lift surgery due to failing a trial of Botox treat-
ment. Parkinson’s disease was clinically suspected, further
evaluation with an MRI brain was recommended and Sinemet
was initiated. 

There was no clinical improvement with Sinemet. MRI
brain showed atrophy of the midbrain with normal findings in
the basal ganglia and pons. No diffusion restriction or abnor-
mal contrast enhancement was present. Findings favor PSP
over alternative clinical diagnoses of Parkinson’s disease and
multiple system atrophy ( Fig. 1 ). 

Symptomatic therapy was initiated, and the patient con-
tinues to follow up with neurology on an outpatient basis. 
Discussion 

Progressive supranuclear palsy is the most common form of
atypical parkinsonism, and current research suggests that
PSP makes up 5% of patients presenting with parkinsonism
and has an incidence of 0.005%. The average age of onset
of symptoms is 63 and patients have a mean survival of 7
years after diagnosis [5] . The key symptoms of the disease
include early postural instability, vertical saccade, and verti-
cal gaze palsy. These patients also have a characteristic “pro-
cerus sign,” which is a vertical wrinkling of the forehead that
results in a worried facial expression [3] . PSP has a characteris-
tic broad-based gait with extended knees and abducted arms
that result in a high fall risk [6] . As a result, these patients have
an increased backward fall risk compared to those with other
syndromes [7] . 

PSP has also been categorized into a variety of subtypes de-
pending on the clinical presentation and pathological results
[8] . The most common subtype that makes up more than 50%
of the cases is the classic type, otherwise known as the PS—
Richardson-Steele-Olszewski (PSP-RS) [7] . This subtype has
been categorized by primary clinical presentation with oculo-
motor dysfunction and postural instability before the develop-
ment of Parkinsonian symptoms. The second most common
subtype is the PSP-Parkinsonism variant (PSP-P), which is seen
in up to one-third of PSP cases [9] . This subtype is typically not
associated with degeneration of the midbrain tegmentum in
the initial stages. There are also other rare subtypes that cu-
mulatively makeup 5% of PSP cases. These include the PSP-
pure akinesia with gait freezing (PAGF) and the cortical PSP
variants. 

The distinction between subtypes is clinically important,
as the subtypes all have differing prognoses. The PSP-P and
PAGF subtypes have been associated with a more benign
course and the patients have a life expectancy greater than 10
years. This is due to the symptoms being isolated to the brain-
stem, along with the conditions having a lower tau burden [10] .
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In contrast, the PSP-RS and other variants have more cortical
involvement and a poorer prognosis with a life expectancy of
less than 7 years [11] . 

Currently, there is no known cure for PSP. The treatment
involves symptomatic relief for abnormal eye movements,
depression, and parkinsonism, using medications such as
dopamine agonists and dopa decarboxylase inhibitors for
Parkinsonian symptoms. The research has shown that Lev-
odopa can reduce Parkinsonian symptoms in up to 50% of pa-
tients and result in modest improvement in physical status
[12] . Patients also benefit from botulinum toxin injections to
help with supranuclear vertical gaze palsy [13] . While tradi-
tional depression medications have been shown to help with
mood in PSP patients, case reports have indicated that TCAs
may provide a good response to depression [14] . However,
these patients are also often prescribed methylphenidate, as
none of the antidepressants help with symptoms of apathy
that are seen in these patients [15] . Due to PSP disorders hav-
ing neurodegeneration secondary to misfolded tau proteins,
current research is looking at targeted molecular therapy and
genetic therapies for improving symptoms [16] . In particular,
the key enzymatic step in the hyperphosphorylation of tau in-
volves glycogen synthase kinase 3 beta (GSK3b), so new drugs
such as Tideglusib and Davunetide, which inhibit this kinase,
are being studied to help reduce aggregation of misfolded pro-
teins [17] . 

Since current treatment of PSP is mainly supportive, it is
essential to have a prompt diagnosis of the disease and early
intervention. Imaging is helpful to achieve an early diagno-
sis. The key radiographic findings seen in PSP include mid-
brain atrophy, which can be quantified through the magnetic
resonance Parkinsonism index, calculated from several mea-
surements of the images as described in the reference [18] .
The patient may also have the hummingbird sign, which is
a concave contour of the superior midbrain seen in the mid-
sagittal view [19] . The hummingbird sign has a specificity of
99.5% but a suboptimal sensitivity of 51.6%. Hence, the hum-
mingbird sign is unable to differentiate between PSP, MSA,
and Parkinson’s Disease [20] . PSP is also characterized by spar-
ing of the transverse pontocerebellar tracts, which are dam-
aged in conditions such as MSA and SCA [21] . As a result
of pontocerebellar tract degeneration, MSA and SCA can re-
sult in the classic hot cross bun sign that is not seen in
PSP [22] . 

While imaging helps suggest a diagnosis, there is limited
use for imaging in confirming the diagnosis in patients pre-
senting with Parkinsonian symptoms [23] . In fact, no neu-
roimaging modality is currently recommended for use in rou-
tine clinical practice, because these patients often have signs
on imaging that are difficult to characterize [24] . However,
these patients can still benefit from MRI imaging due to the
identification of characteristic findings for Parkinson’s dis-
ease. MRI imaging can also be used to rule out structural
causes for Parkinsonian symptoms, such as a lesion or vas-
cular deficit that could be contributing to the patient’s symp-
toms [25] . Similarly, imaging can be used to help differentiate
Parkinson’s disease from atypical Parkinsonian syndromes,
which may have their own suggestive imaging findings such
as the hot cross bun or hummingbird signs. Lastly, the imag-
ing can be used to quantify cerebral volume loss that is seen
with Parkinson’s so as to monitor the progression of the dis-
ease [24] . 

The characteristic imaging finding of Parkinson’s disease
on T2 MRI imaging is the loss of dorsal hyperintensity within
the substantia nigra, otherwise known as the absent swal-
low tail sign. Current research suggests that a portion of the
swallow tail sign overlaps with Nigrosome-1, making it a par-
tial contributor to this diagnostic region [26] . Nigrosome-1 is
the most dorsal of 5 regions, labeled Nigrosomes 1-5, of con-
centrated dopaminergic neurons in the substantia nigra pars
compacta, and it has a proportionately low iron concentration.
The increase in iron content within all nigrosomes is associ-
ated with Parkinson’s disease and is responsible for the hy-
pointensity of Nigrosome-1 in T2 imaging and hyperintensity
of compact and reticular parts of the substantia nigra in T1
imaging that is best appreciated on 3T MRI [27] . There has also
been recent interest in Neuromelanin imaging, especially at
ultra-high-field strength [28] . These findings are different from
what we see with atypical Parkinsonian syndromes, such as
PSP. 

Other than conventional MRI imaging, there has been re-
cent work in molecular imaging to help diagnose Parkinson’s
disease and PSP. There is new research with fluorodeoxyglu-
cose positron emission tomography (FDG-PET) to help suggest
the diagnosis of PSP [29] . For example, patients with PSPS-RS
often have frontal and midbrain hypometabolism and these
findings, along with the corresponding clinical symptom, can
help guide the diagnosis [30] . Additionally, the 23I-ioflupane
DaT-SCAN has also shown promising results in highlighting a
reduction in the function of dopamine transporters (DAT). The
initial research has shown that the function of the DAT trans-
porter was reduced in PS patients in comparison to Parkin-
son’s disease [31] . While these results have shown high sensi-
tivities with the test to diagnose Parkinsonian syndromes, it is
not without limitations. The test has limited accuracy in dif-
ferentiating between Parkinson’s disease, MSA, and PSP [14] .
The definite diagnosis of PSP still requires pathological sup-
port, as the disorder is a tauopathy: a neurodegenerative dis-
order characterized by tau deposits in the brain [32] . 

In conclusion, differentiating between Parkinson’s disease
and atypical Parkinsonian syndrome such as PSP may be diffi-
cult. While the confirmation of either of these diagnoses is not
possible based only on medical imaging, new advancements
in MRI and nuclear medicine imaging can help guide the di-
agnosis. In our case, the hummingbird sign was also present
in this case of PSP. 

Patient consent 

Written consent was obtained for the publication of the cur-
rent case. No patient identifiers disclosed. 
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